Introduction
For achieving high effectiveness of water, use drip irrigation is one of the most appropriate technologies in modern irrigated agriculture with great potential. It also leads itself to easy adoption for chemigation and automation. Drip system permits the controlling of discharge and flexibility in time of water application. It saves water to extent of 30 to 70 per cent without significantly affecting the crop yield (Satpute and Pandey, 1989; and Pandey et al., 2003) . Drip irrigation systems are widely used for irrigating orchards, vegetables, spices, cash crops like sugarcane and cotton and the area covered under this system is about 3.5 lakh ha in India (kumar,2001 ).
In drip irrigation system, water is delivered precisely through the emitters. The capacity of the emitters available in the market varies from 2 to 16 lph. These are categorized as pressure and non-pressure compensating. The former show no variation in discharge due to the corresponding change in the pressure head but in the latter the discharge changes with pressure. Little scientific information is available on the flow characteristics of different emitters under operating pressure. Keeping this in view a field test was done to evaluate the hydraulics of on-line, non-pressure compensating emitters of different discharges ratings.
II. Materials And Methods
A drip irrigation system was installed in is the demonstration farm of IIT Roorkee(uttarakhand ) located at 29 0 50'05.4" N latitude and 77 0 55'17.7"E longitude with an altitude of 248m above mean sea level.(fig1). The system was tested for its uniformity coefficient, emission uniformity, and manufacturing coefficient of variation. Pressure gauges readings were noted when they attained a constant value .cans was used for discharge collection and the collected water was measured in a measuring cylinder. 
III.
Performance Evaluation
Uniformity coefficient
Uniformity coefficients of emitters were tested using the Christiansen's formula (1942) . It gives the information that how efficiently water is distributed in the field. Cu = 1000(1-∑X / mn) ………………….
(1) Where Cu = coefficient of uniformity m= Average value of all observations n= Total number of observation points X = Numerical deviation of all observation points from the average application rate.
Emission uniformity
The coefficient of variation is defined as the ratio of standard deviations of the discharges (Madramootto, 1988) , and is given by EU = 100 [1-1.27Cv/ (n 0.5 )] (q min /q avg ) ………………………… (2) Where EU = Emission uniformity C V = Manufacturer's coefficient of variation n= Number of emitters per plant for trees and shrubs q min = Minimum emitter discharge rate for the minimum pressure in the section The emission uniformity of the water application varies with pressure, emitter variation, and number of emitters discharging. For a point source of drip irrigation system installed in uniform topography recommended value of EU ranges from 85-90 %( ASAE, 1989).
Manufacturing coefficient o variation
The coefficient of variation (C V ) is defined as the ratio of standard deviations of the discharges (Madramootto, 1988) . In the lateral design, emitter flow variation is used as a design criterion. The emitter flow variation comprises hydraulic variation and due to manufacturing variation among the emitters. The latter depends on the quality control in production. The unit to unit variation in the emitter flow was expressed by the following relationship: C V = S / q ……………… (3) Where C V = Manufacturing coefficient of variation S = sample standard deviation q= Average emission rate of sample The value of X varies from 0 to 1 for wide range of drippers. If X approaches zero, the drippers are classified as fully pressure compensating and it is, however difficult to achieve in the manufacturing process. If the value of X lies between 0 to 0.5, the drippers are called pressure compensating and if X greater than 0.5, the drippers are classified as non-pressure compensating (Schwab et al 1993).
IV. Result And Discussions
Emitter discharge was measured at different operating pressures Replicated four times. Data revealed that for a average discharge of 2 lph, the emitter discharge varied from 1.79 to 2.66 lph. The closest to the average discharge (2.078 lph) was obtained at 40 kPa and the discharge variation was only --------. Similar was the case with the emitters of other discharge ratings (Table2). The variation in the discharge of emitters was within the acceptable limit for 2, 4, and 8lph capacity emitter (wu and Gitlin ,1981).For the better performance , drip emitters of 2, 4 and 8 lph capacity require 40 ,70 and 100 kPa pressure , respectively.
Data revealed that the uniformity coefficient for 2 lph emitter was greater 70% in all observation; expect the case of 100 kPa. As a sample , Table 3 gives detailed information for the 2 lph rated discharge emitter .Similarly , in the case of 4 and 8 lph rated emitters, the uniformity coefficient was 70 or higher except some cases . Emission uniformity for all the emitter s are given in Table 4 and all are greater than 60%. Manufacturing coefficients of variation were 0.651, .171, and 0.101 for 2, 4 and 8 lph drip emitters, respectively. As per ASAE (1989) recommendation, it was concluded that the emitters were of good quality. Logarithmic relationships were developed between pressure and discharge for each of the online emitters of 2, 4 and 8 lph and for inline emitter 1.3 lph discharge ratings. The relations are shown in fig2. 
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V. Conclusions
Study revealed that for better discharges of online emitter s of 2, 4 and 8 lph rated discharge, operating pressure of 40, 70 and 100 kPa rated discharge and inline emitter of 1.3 lph rated discharge, operating pressure of 100 kPa is required, respectively to achieve uniformity coefficient of more than 80 %. Manufacturing coefficients of variation were 0.651, .171, and 0.101 for 2, 4 and 8 lph online-drip emitters and .128 for 1.3 lph inline-drip emitter respectively. According to ASAE (1989) standards, the emitters were of good quality.
